Because of its ability to prey on Triatominae in rural houses
Clerada apicicornis
, is the most widespread of the Cleradini (Hemiptera, Lygaeidae, Rhyparochrominae) recorded from tropical areas of all zoogeographical zones (Malapatil 1981 (Malapatil , 1983 . Although the great majority of Lygaeidae are phytophagous, feeding on mature seeds or sap, there are many predatory species, and several of the Cleradini are also believed to be at least facultative blood-suckers (Wilton-Smith 1978 , Schuh & Slater 1995 . In general, the 50 recognized species of Cleradini are confined to the Old World tropics, except for the introduction of C. apicicornis into the Western hemisphere. C. apicicornis has been assumed to be haematophagous from examination of its mouthparts (Sweet 1960 , Harrington 1988 , from records of its occurrence in rodent and bird nests (Sweet 1967 ) and from biochemical determination of vertebrate blood in the intestine of dried specimens (Harrington 1990 Castro-Ferreira & Deane 1938a,b) were refuted by a detailed review of the evidence then available (Lent 1939) but have been raised again by Harrington (1990) . In contrast, several authors have suggested that C. apicicornis could find use as a predator and biological control agent of Triatominae, the widespread reduviid vectors of T. cruzi (eg. Simmonds 1971) . This paper presents experimental studies of the feeding of C. apicicornis on vertebrates and on Triatominae, as an attempt to clarify its potential role in the ecology of T. cruzi transmission.
MATERIALS AND METHODS
Adults and nymphs of C. apicicornis were collected from three of 55 rural houses in the village of Munanta, Department of Boyacá, Colombia (Torres et al. unpublished) . They were used to establish a laboratory colony B feeding on cockroach, Blaberus atropus B at the Instituto Nacional de Salud in Bogota.
For studies of feeding on vertebrates, groups of 80 nymphs of each of the five instars were starved for three or six days, and then separated into four groups of 20 nymphs. Each group was then placed into a flask or muslin cage placed on the anaesthetised rabbit, mouse, hamster or turkey host for 1 h. For studies of feeding on Triatominae, groups up to 25 nymphs or adults of C. apicicornis were placed with three to eight nymphs or adults of Rhodnius prolixus (Hemiptera: Reduviidae, Triatominae) previously fed on a turkey host. A control group of 25 nymphs was allowed to feed on Blaberus atropus following normal colony procedures. To check for blood ingestion, each of the C. apicicornis was subsequently triturated for analysis of blood content using the standard clinical procedure for analysis of blood in human faeces.
RESULTS
The blood analysis of C. apicicornis fed on B. atropus was negative in each case. For those offered a feed directly on vertebrates, the proportion subsequently with a detectable blood meal was low amongst all nymphal stages (0-14%) but generally much higher in adults (up to 77%) ( Table I ). All host species were fed upon by at least some of the insects and in all cases the longer period of starvation prior to feeding seems to have increased the proportion that fed.
For insects offered R. prolixus as prey, the proportion of ingested blood seemed size dependent. The tiny first instar nymphs of C. apicicornis generally bit only the legs and antennae of the prey, rarely the abdomen, and none subsequently had detectable vertebrate blood meals. Second instars bit the prey abdomen more readily and a proportion (20%) subsequently had detectable blood meals. Third, fourth and fifth instar nymphs, and adults, generally bit and adhered firmly to the prey abdomen, with up to 100% subsequently having vertebrate blood meals (Table II) . During the process, the prey insects could be seen to shake the body, run forwards and rub the abdomen with the legs, in apparent attempts to dislodge the predators. In all cases however, were the Rhodnius killed by the predatory feeding of Clerada.
DISCUSSION
C. apicicornis has frequently been encountered in rural dwellings in the tropical valleys of Colombia (Morales et al. 1969, Torres et al. unpublished) and has been proposed both as a potential vector of T. cruzi, and as a potential control agent by preying on the more common triatomine vectors such as R. prolixus. Our studies suggest that it is unlikely to have an important role in either capacity. Although a small proportion of the insects can take blood directly from a range of vertebrate hosts, it is clear that the preferred feeding is by predation on other insects, so that the finding of vertebrate blood in the gut contents of museum specimens of C. apicicornis (Harrington 1990 ) seems most likely to have resulted from feeding on haematophagous insects rather than from feeding directly on vertebrate hosts. Similar cleptohematophagy has been frequently reported for other hemipteran predators such as Emesinae (Hemiptera, Reduviidae) acquiring vertebrate blood by feeding on engorged mosquitoes (White et al. 1972 ) and may represent an important phase in the evolutionary transition from predator to blood-sucker, as suggested by Schofield and Dolling (1993) . 
